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Abstract. We report a case of asynchronous occurrence of bilateral adrenocortical adenoma in a 1 3-yr-old 
girl with Beckwith-Wiedemann syndrome. A right virilizing adrenal adenoma was surgically removed at 
age 6, following clinical manifestation of virilization such as acne, voice change, clitoris hypertrophy and 
overgrowth. Histopathological examination of the resected specimen revealed an adrenocortical adenoma 
predominantly composed of eosinophilic tumor cells expressing all the steroidogenic enzymes. High 
serum levels of DHEA-S (6,380 ng/ml) and testosterone (547 ng/dl) were noted prior to the operation. 
Postoperative course was unremarkable. Menstruation started at age 11, with a regular interval. At the age 
of 13 yr old, a high serum level of DHEA-S (8,250 ng/ml) was detected. In contrast to the episode of 
virilization at age 6, however, the serum testosterone level was not so high (122 ng/dl), and no clinical 
symptoms of virilization were apparent. Abdominal ultrasonography demonstrated the presence of a left 
adrenocortical adenoma. Pathological examination of the resected specimen revealed a circumscribed and 
well encapsulated tumor with essentially the same histological features as the tumor previously removed, 
except that the tumor cells showed a more prominent morphological similarity to the fetal adrenal cortex 
and did not express 3/?HSD. The absence of virilization at the second episode was due to the relatively low 
serum level of testosterone compared with that of DHEA-S. 
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Introduction 

Beckwith-Wiedemann syndrome (BWS) is 
generally considered an "overgrowth syndrome". 
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Children with BWS are considered to have 
increased risk of developing solid tumors such as 
Wilms' tumor, hepatoblastoma, adrenocortical 
tumor and others (1). We recently experienced a 
case of a girl with BWS who had asynchronous 
occurrence of bilateral adrenocortical adenoma; 
Here we report our clinical and histopathological 
findings including immunolocalization of 
steroidogenic enzymes. 
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Table 1 Clinical course 





before 1st operation 


after 


before 2nd operation 


after 




1995.12 


1996.2 


2002.10 


2002.11 


age 




6 




13 




blood examination 












ACTH 


(pg/ml) 


49.2 


54 


32.3 


242 


Cortisol 


C"g/) 


13.8 


10.3 


9.6 


14.4* 


DHEA-S 


(ng/ml) 


6380 


107 


8250 


351 


testosterone 


(ng/dl) 


547 


<5 


122 


41 


E 2 


(pg/ml) 


89.1 


<10 


77 


274 


urine examination 












17KS 


(mg/day) 


26.8 


2 


26.1 


7.2 


170HCS 


(mg/day) 


5.1 


2.2 


6 


1.2 



"Cortisol supplement therapy was started after the 2nd operation. 



Case Report 

The patient was a 13-yr-old girl. She was born 
at 36 wk and her birth weight was 3,224 g. At birth, 
she was diagnosed with BWS because of intact 
omphalocele and macroglossia. Omphalocele 
repair was performed at day 1 of life; macroglossia 
repair was performed at the age of 1 yr. In 1996, 
she was referred to us because of symptoms of 
virilization such as acne, voice change, 
overgrowth, pubic hair and clitoris hypertrophy at 
the age of 6 yr. High serum levels of 



dehydroepiandrosterone sulfate (DHEA-S) (6,380 
ng/ml) (age-matched normal range: 49-831) and 
testosterone (547 ng/dl) were detected. The 24-h 
urinary 17-ketosteroids (17KS) secretion was also 
high (26.8 mg/day). Ultrasonography and CT scan 
of the abdomen revealed the presence of a right 
adrenal tumor (Fig. 1A). The right adrenal gland 
was totally resected. The tumor measured 2 x 2.5 
x 2 cm. Postoperative course was unremarkable. 
Menstruation started at age 11, with a regular 
interval. In 2002, at the age of 13 yr old, a high 
serum level of DHEA-S (8,250 ng/ml) (age- 
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Fig. 2 Histopathological findings. A: The tumor cells resected in 1996 revealed eosinophilic cytoplasma and 
trabeculae formation. Some tumor cells formed a pseudoglandular architecture. B: The tumor cells 
resected in 2002 also revealed eosinophilic cytoplasma, but a greater amount of pseudoglandular 
formation was noted compared to the tumor resected in 1996. 




matched normal range: 322-2,490) was noted. 
Serum testosterone level was, however, not 
elevated (122 ng/dl) (age-matched normal range: 
5-63.2) in contrast to the first episode described 
above. The 24-h urinary 17KS secretion was high 
(26.1 mg/day) (Table 1). Abdominal 
ultrasonography and MRI demonstrated the 
presence of a left adrenal tumor (Fig. IB). The 
resected tumor was circumscribed and well 
encapusulated, measuring 3 x 2.5 x 2 cm. 



Following surgery, the serum level of ACTH 
continued to be elevated, and adrenocortical 
hormone supplement therapy was started. 

Histopathological Findings 

Histopathologocal examination revealed 
eosinophilic cytoplasma and trabeculae formation 
in the great majority of the tumor cells resected in 
1996 (Fig. 2A). Some tumor cells formed a 
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pseudoglandular architecture, which is considered 
characteristic of the adrenal cortex in patients with 
BWS. 

Histopathological examination of the tumor 
resected in 2002 revealed that this tumor was also 
comprised of tumor cells with eosinophilic 
cytoplasma, but a greater amount of 
pseudoglandular formation was noted, and 
adrenocortical tissues morphologically resembling 
fetal adrenal cortex were also noted (Fig. 2B). 

Immunohistochemistry of the steroidogenic 
enzymes for P450scc (cholesterol side chain- 
cleavage enzyme), 3/?HSD (3/?hydroxysteroid 
dehydrogenase), P450c21 (21-hydroxylase), 
P450cll (11/? hydroxylase), P450cl7 (17a 
hydroxylase), and DHEA-ST (dehydroepiandros- 
terone sulfotransf erase) was performed. 

Immunoreactivities with P450scc and 
P450cl7 were seen in almost all tumor cells in 
1996; reactivities with P450c21, 3/?HSD, P450cl 1, 
and DHEA-ST, though seen, were not as prevalent 
(Fig. 3A). 

Immunoreactivities with P450scc and 
P450cl7 were detected in almost all tumor cells in 
2002, but no immunoreactivities for 3/?HSD were 
detected (Fig. 3B). 

In cells from both years, a low percentage of 
Ki67, and the criteria of Weiss for adrenocortical 
malignancy were consistent with the features of 
adrenocortical adenoma (2). 

Discussion 

Adrenocortical tumors comprise less than 
0.5% of tumors in children. More than 95% of 
adrenocortical tumors in children are associated 
with active secretion of adrenocortical hormones 
(3). Among adrenocortical tumor cases associated 
with BWS, Halmi et al. (4) reported a case of 
adrenal tumor in a 4 yr-old girl associated with 
conversion of virilization to feminization at the 
time of relapse. In addition, Beauloye et al. (5) 
reported a girl with bilateral adrenocortical 
adenoma who had incomplete features of BWS. In 



our case no virilization was detected at the second 
episode. This was considered to be due to the 
relatively low serum level of testosterone in the 
second episode. The reason for these different 
endocrinological features in 2002 was considered 
to be the absence of 3/?HSD expression in the 
tumor cells. 

Patients with BWS have an increased 
concurrent risk of developing certain specific 
childhood tumors. The risk of tumor occurrence is 
7.5%. Hyperplastic growth of organs, delayed 
maturation, and cellular anaplasia or maturation 
predisposed tissues all contribute to malignant 
transformation in patients with BWS (6). At the 
second operation, we resected the adrenal tumor 
separately from the normal tissue and existing 
adrenal tissue. We must carefully follow up on the 
patient to prevent recurrence of the adrenal tumor. 
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